Background/Aims: Transnasal esophagogastroduodenoscopy (T-EGD) has been reported to be well tolerated and is known to reduce patient discomfort that occurs with conventional EGD (C-EGD) performed via an oral route. We aimed to evaluate factors that influence preferences for T-EGD as a surveillance EGD in a general medical checkup. Materials and Methods: A total of 658 subjects (median age, 49 years; 45% men) underwent T-EGD procedures by 8 endoscopists using a 5.2-mm diameter endoscope. All examinees and endoscopists were asked to assess the T-EGD examinations using the post-endoscopy questionnaire. The post-endoscopy questionnaire included a 10-point visual analogue scale, which asked the patient to place a cross on the line according to examinee's or endoscopist's experience of the endoscopy procedure. Zero represented the worst experience and 10 the best experience. Results: T-EGD was feasible in 96.6% of the subjects. Younger age (＜35 years) and female sex were significant predictive factors for failure of the procedure. Older age (≥35 years) or male examines preferred T-EGD as the modality for the next examination. The endoscopist's overall discomfort level was higher in the beginner group than in the expert group. Conclusions: The T-EGD may be better tolerated than C-EGD and offers a more comfortable surveillance endoscopic procedure to older (≥35 years), male, or sedated C-EGD-experienced examinees in a general medical checkup. More experience with and education about T-EGD may help to improve the tolerance of the beginner group of endoscopists. 
INTRODUCTION
The overall incidence and mortality rates of gastric cancer have been markedly reduced over the past 70 years, but it is still the fourth most common cancer and the second leading cause of cancer-related death worldwide. [1] [2] [3] In Korea, gastric cancer is the second leading cause of cancer-related death following lung cancer. Gastric cancer screening programs have succeeded in increasing the detection of early-stage cancers nationwide in Korea, especially in the elderly. The number of screening esophagogastroduodenoscopy (EGD) procedures for upper gastrointestinal (GI) cancers has been gradually increasing, but the examinees themselves should decide whether endoscopy or a double-contrast barium technique is used. A conventional EGD (C-EGD) under sedation using benzodiazepines or hypnotic drugs, such as propofol, may be associated with adverse events, such as hypoxia, arrhythmias, and hypotension. 4, 5 Furthermore, sedation increases the costs of EGD, increases recovery time, and delays discharge of the examinee. 6 For the patient with GI disease who needs a follow-up endoscopic examination, one of the important considerations is the patient's comfort during the examination. The same is true for the examinee who wants regular medical checkups. Recently, considerable advances in endoscopic technology have introduced ultrathin videoendoscopes that can be inserted via the nasal route. The advantages of transnasal EGD (T-EGD) over C-EGD include absence of pharynx stimulation, no reactive gagging and vomiting reflexes, no risk of aspiration, the possibility for the examinee to speak during the examination, and unsedated endoscopy. [7] [8] [9] [10] In this study, we focused on factors that influence the preference for T-EGD. We investigated the feasibility and tolerance of T-EGD and to the examinee and endoscopist factors that should be considered when choosing the modality of upper GI examination in a general medical checkup.
MATERIALS AND METHODS

Study population
A total of 658 participants underwent endoscopic examinations at Konkuk University Medical Center in Seoul, Korea, between January 2008 and April 2008. All the examinees in this study underwent unsedated T-EGD with ultrathin endoscopes at the time of a GI department visit. Inclusion criteria were age more than 18 years, and capable of fully understanding and filling out the study questionnaire. Exclusion criteria were history of allergy or hypersensitivity to benzodiazepine or anesthetics, history of easy nasal bleeding, history of sinus or nasal septum surgery, presence of a coagulation defect, and pregnancy.
All the enrolled examinees gave written informed consent. This study was an independent, investigator-driven trial devoid of any industrial support. The study protocol was approved by the institutional review board of Konkuk University Medical Center. The study was conducted in accordance with the ethical guidance of the 1975 Declaration of Helsinki.
Study design
All participants were interviewed before the EGD concerning clinical history, medication history, and drug allergies. The endoscopies were performed by 8 endoscopists. Among them were 2 experts who had performed C-EGD for more than 20 years and had more than 100 T-EGD procedures. The 6 beginners had performed over 500 C-EGD procedures before study initiation, had achieved competency in C-EGD, and had performed fewer than 100 T-EGD procedures.
The enrolled examinees received unsedated T-EGD. T-EGD was done using a 5.2-mm diameter 2-way angulation ultrathin endoscope (GIF-N260; Olympus, Tokyo, Japan). The nasal route was prepared 10 minutes before the endoscopic procedure by applying in each nostril 2 puffs of a solution made by mixing a topical vasconstrictor (1.0 mL of a 0.1% epinephrine solution) and a local anesthetic (4.0 mL of a 4% lidocaine solution). The examinees also received 1 puff of a local anesthetic (2.5 mL of 0.3% benoxinate hydrochloride) in each nostril. A 7-F nelaton catheter, coated with a small amount of 2% lidocaine jelly and then sprayed with 2 puffs of 10% lidocaine spray, was inserted 10 cm deep into the nasal cavity for 90 seconds. One puff of 10% lidocaine spray was also used for pharyngeal preparation. All endoscopic examinations were conducted without sedation.
After unsedated T-EGD, examinees were asked to complete a questionnaire regarding their overall discomfort and satisfaction with the procedure using a visual analog scale (VAS) score of 0∼10 with 10 representing maximum discomfort. The patients were classified according to age, ≥35 years vs. ＜35 years, because T-EGD was found to be more successful endoscopic tool in the patients ≥35 years of age than in patients ＜35 years of age (statistic analysis was not shown here). 8 Subjects who previously had undergone unsedated or sedated C-EGD were asked which procedure they would prefer for the next examination. The endoscopists were also asked to complete the questionnaire assessing the procedure regarding overall quality, tolerance to T-EGD using a VAS score of 0∼10 (VAS; 0, nonexistent; 10, unbearable), and side effects during the endoscopic examination. The duration of the T-EGD was timed in all patients. The examination time was defined as the insertion time, the time needed to examine the mouth to the second portion of the duodenum, and the endoscopy withdrawal time. The occurrence of complications was recorded after each procedure. A procedure was considered successful if the second portion of the duodenum was reached. In all cases of transnasal insertion failure, EGD was immediately performed via the oral route during the same session with the same endoscope. One operator determined whether the procedure was successful or unsuccessful, and the reason for failures. The influence of gender, age, the presence or absence of the subject's experience with EGD, the endoscopist's experience, and the endoscopic findings on the success or failure of the procedure was evaluated. Values are presented as n (range), n (%), or mean±SD. C-EGD, conventional esophagogastroduodenoscopy; T-EGD, transnasal esophagogastroduodenoscopy. and success or failure of the T-EGD. Comparisons of continuous variables such as age, the examination duration including insertion time and total examination time, and overall discomfort and tolerance to T-EGD were analyzed using a t-test. Multivariate analysis was performed using logistic regression to identify factors that were independently associated with the failure of the T-EGD examination and the preference for the T-EGD examination. P values less than 0.05 were considered statistically significant.
RESULTS
Study population
A total of 658 examinees were enrolled prospectively. Baseline characteristics of the study population are summarized in Table 1 . A majority of the examinees (75%) were more than 35 years old. The enrolled subjects were GI patients or healthy adults who wanted to take an endoscopic exam for upper GI cancer screening.
Success rate of the transnasal insertion and adverse effects
Transnasal insertion success was observed in 636 of 658 patients (96.6%). When the failure rate was calculated by age, sex, and absence of EGD experience, it was 7% in those younger than 35, 4% in women, and 7% in those without previous EGD experience. Young age (＜35 years) and sex (female) were significant predictive factors for failure of the procedure (Table 2) . No difference was observed in endoscopist's factors such as expert or beginner. The causes of the 22 failures were unsuccessful transnasal insertion in 11 (50%), patient refusal in 6 (27%), and nasal pain in 5 (23%). Adverse effects observed were epistaxis in 93 patients (14.1%) and nasal pain in 5 patients (0.7%). All cases with epistaxis were mild and easily treated with a cotton swab tamponade.
Examinee's tolerance and acceptance of transnasal EGD
The examinees' VAS scores were not significantly different between the expert endoscopist group and the beginner endoscopist group when overall discomfort was assessed. The mean VAS score in the expert group was higher than in the beginner group when satisfaction with the examination was assessed (Table 3) .
Older (≥35 years), male or sedated C-EGD-experienced examinees preferred T-EGD as the modality for the next examination (Table 4 ). The preference for T-EGD was not associated with the endoscopist's factors such as expert or beginner (Table 4) . Values are presented as n (%) or mean±SD. VAS, visual analog scale (0=no discomfort/satisfaction, 10=maximum discomfort/satisfaction); T-EGD, transnasal eophagogastroduodenoscopy. 
Endoscopist's tolerance
The endoscopists' VAS scores were not significantly different between the expert group and the beginner group when overall satisfaction was assessed. The mean VAS score in the beginner group was higher than that of the expert group when overall discomfort was assessed ( Table 3 ). The examination time of the beginner group was significantly longer than that of the expert group. The insertion time of the beginner group was also longer than that of the expert group.
DISCUSSION
C-EGD with a standard endoscope is the generally accepted method for upper digestive tract diseases worldwide. Recent advances in the field of flexible bronchoscopy have given gastroenterologists the option of using a transnasal approach for EGD. 9 Ultrathin transnasal endoscopies have been designed to make the endoscopic examination more comfortable and safer. 11 It has been debated whether the best way to perform EGD is the transnasal or the transoral route.
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Recently, several controlled trials have shown that T-EGD using an ultrathin videoscope is well accepted by patients and these results were associated with high rates of successful transnasal intubation, high levels of patient tolerance and acceptance, and low morbidity. 8, [14] [15] [16] [17] [18] According to previous studies, successful T-EGD may depend mainly on examinee factors such as differences in individual pain sensation, differences in nasal cavity size, anesthetic preparation, or technical factors such as the type of endoscopic procedure. 19 In our study, the major cause of failure of the transnasal approach was unsuccessful transnasal insertion. Young age (＜35 years) and sex (female) were significant predictive factors for transnasal insertion failure. This result may be attributed to the examinee's anxiety. Anxiety is well known to decrease patient compliance, making EGD examinations more difficult.
14,20 A recent study supports the previous speculation that women had a lower pain threshold and less tolerance of experimental pain compared with men. 19 Maffei et al. 17 suggested that endoscopists competent in C-EGD may obtain excellent results with T-EGD (except for procedure duration) beginning with their first at-tempts, even without supervision or structured training. Our study also supports their suggestion that there was no difference in the preference for T-EGD according to the endoscopist's skill (export or beginner). From the examinee's perspective, the preference for T-EGD was significantly greater in subjects who were older (≥35 years), male, or sedated C-EGD-experienced. Stroppa et al. 8 sug-
gested that T-EGD should be taken into account as a valid alternative to sedated C-EGD. They also suggested that discomfort, associated with fear of adverse events following sedation, was the reason given for the preference for T-EGD in examinees with the previous experience of sedated C-EGD. 8 The VAS score in the expert group was higher than that of the beginner group when tolerance to T-EGD was assessed. The level of examinee tolerance to the procedure was higher in the expert group than in the beginner group. From the endoscopist's perspective, the overall discomfort level was higher in the beginner group than in the expert group. This may be related to a lack of experience with T-EGD.
In conclusion, T-EGD is well accepted and preferred by older (≥35 years) or male examinees. T-EGD is also tolerated and preferred by examinees with the previous experience of sedated C-EGD. The beginner group was more uncomfortable than the expert group, even if they were competent in doing C-EGD. Therefore, more experience with and education about T-EGD may be necessary in the beginner group to improve their tolerance of T-EGD. T-EGD may be better tolerated than C-EGD and offers a more comfortable surveillance endoscopic procedure to older (≥35 years), male or sedated C-EGD-experienced examinee in a general medical checkup.
